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DETAILED ACTION 
Special Examination Procedures 

1 . According to MPEP 708.02 VIII (C), under special examining procedure of VIII, 
"Any amendment which would require broadening the search field will be treated as an 
improper reply." Further, see MPEP 708.02 VIII, under special examining procedure of 
VIII, wherein "The examiner's search will be restricted to the subject matter 
encompassed by the claims." 

2. Therefore, any amendment that broadens the claimed subject matter 
beyond Examiner's search will be treated as non-responsive. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

4. Claims 30-34, 36-42, 44-46, 53-56, 58 rejected under 35 U.S.C. 102(b) as 
being anticipated by US 2003/0041201 to Rauscher. Referring to claim 30, Rauscher 
discloses an apparatus comprising a plurality of data storage devices (Figure 1, 310- 
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380, 410-480, 510-580.) and redundant storage controllers (Figure 1, 100, 200. From 
paragraph 41, "This RAID system comprises two storage array controllers 175 and 275, 
and three racks of DASD or storage units 310-380, 410-480, and 510-580. A host 
computer is electrically connected to the storage array controllers 175 and 275 by 
connectors 125 and 225, respectively.") within a common enclosure (Paragraph 69, "A 
rack 700 is used to support the chassis of the RAID system. The rack 700 comprises 
the left vertical end 715, and right vertical end 705, which are connected by horizontal 
shelves 710, 720, 730, 740,- 750, and 760. The storage array controller chassis 100 
rests on shelf 710, and storage array controller chassis 200 rests on shelf 720. DASD 
chassis 300 rests on shelf 730, DASD chassis 400 rests on shelf 740, DASD chassis 
500 rests on shelf 750, and DASD chassis 600 rests on shelf 760. The connectors 
associated with the RAID system are not shown in FIG. 3."), the storage controllers 
each selectively connectable to each of the plurality of data storage devices via a 
switchable fabric for controlling data transfer operations in relation to each of the data 
storage devices (Figure 1, 110-130, 210-230. Applicants should further note Applicant's 
own definition for "fabric" (with emphasis), "The fabric may comprise any device or 
devices capable of configurably interconnecting data storage devices to one or more 
controllers and may comprise multiplexers, cross point switches, port bypass 
controllers. Fabrics may also provide translation or conversion of one bus or interface 
format to another format."). 

5. Referring to claim 31 , 39, Rauscher discloses an interface controller within the 
enclosure configured for interfacing with an external device (From paragraph 41 , "This 
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RAID system comprises two storage array controllers 175 and 275, and three racks of 
DASD or storage units 310-380, 410-480, and 510-580. A host computer is electrically 
connected to the storage array controllers 175 and 275 by connectors 125 and 225, 
respectively."). 

6. Referring to claim 32, 40, Rauscher discloses redundant interface controllers 
configured for interfacing with the external device (Paragraph 41, "This RAID system 
comprises two storage array controllers 175 and 275, and three racks of DASD or 
storage units 310-380, 410-480, and 510-580. A host computer is electrically 
connected to the storage array controllers 175 and 275 by connectors 125 and 225, 
respectively."). 

7. Referring to claim 33, 41 , Rauscher discloses the switchable fabric is configured 
for switching by the storage controllers (From paragraph 41 , "This RAID system 
comprises two storage array controllers 175 and 275, and three racks of DASD or 
storage units 310-380, 410-480, and 510-580. A host computer is electrically 
connected to the storage array controllers 175 and 275 by connectors 125 and 225, 
respectively." From the abstract, "A RAID system which functions despite any single 
point of failure is disclosed."). 

8. Referring to claim 34, 42, Rauscher discloses the switchable fabric is configured 
for switching by the interface controllers (From paragraph 41, "This RAID system 
comprises two storage array controllers 175 and 275, and three racks of DASD or 
storage units 310-380, 410-480, and 510-580. A host computer is electrically 
connected to the storage array controllers 175 and 275 by connectors 125 and 225, 
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respectively." From the abstract, "A RAID system which functions despite any single 
point of failure is disclosed."). 

9. Referring to claim 36, 45, Rauscher discloses the storage controllers are each 
connectable to each of the plurality of storage devices via redundant switchable fabrics 
for controlling data transfer operations in relation to each of the data storage devices 
(Figure 1 . Paragraphs 45-51 .). 

1 0. Referring to claim 37, 46, Rauscher discloses each of the data storage devices is 
dual ported, with a port of each data storage device connected to each of the switchable 
fabrics (Figure 1. From paragraph 47, "The DASD are dual ported, with each DASD 
electrically connected to two controllers."). 

1 1 . Referring to claim 38, Rauscher discloses a multiple disc assembly comprising a 
plurality of data storage devices (Figure 1 , 310-380, 410-480, 510-580.) and a storage 
controller that is selectively connectable to each of the plurality of data storage devices 
(Figure 1, 100, 200. From paragraph 41, "This RAID system comprises two storage 
array controllers 175 and 275, and three racks of DASD or storage units 310-380, 410- 
480, and 510-580. A host computer is electrically connected to the storage array 
controllers 175 and 275 by connectors 125 and 225, respectively.") via a switchable 
fabric defining at least two independent signal paths between the storage controller and 
each data storage device for controlling data transfers in relation to each of the data 
storage devices (Figure 1, 110-130, 210-230.). 

12. Referring to claim 44, Rauscher discloses redundant storage controllers (), each 
selectively connectable to each of the plurality of data storage devices via at least two 
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independent signal paths defined by the switchable fabric (From paragraph 41 , "This 
RAID system comprises two storage array controllers 175 and 275, and three racks of 
DASD or storage units 310-380, 410-480, and 510-580. A host computer is electrically 
connected to the storage array controllers 175 and 275 by connectors 125 and 225, 
respectively." From the abstract, "A RAID system which functions despite any single 
point of failure is disclosed." Figure 1 . From paragraph 47, "The DASD are dual ported, 
with each DASD electrically connected to two controllers." Figure 1, 110-130, 210-230.). 

1 3. Referring to claim 53, Rauscher discloses a multiple disc assembly comprising a 
storage array and means for controlling the array by providing multipath redundant 
access to storage locations of the array (Figure 1). 

14. Referring to claim 54, Rauscher discloses a multiple disc assembly comprising a 
plurality of data storage locations that are accessible to an external device through a 
common connector via circuitry that defines at least two independent signal paths 
(Figure 1). 

1 5. Referring to claim 55, Rauscher discloses a multiple disc assembly comprising a 
plurality of data storage locations that are accessible to an external device through a 
common connector via circuitry that comprises a switchable fabric (Figure 1). 

1 6. Referring to claim 56, Rauscher discloses a multiple disc assembly comprising a 
plurality of dual ported data storage devices with a first port connected to a first 
switchable fabric and a second port connected to a second switchable fabric (Figure 1). 

1 7. Referring to claim 58, Rauscher discloses a storage controller selectively 
connectable to each of a plurality of self-contained data storage devices via a 
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switchable fabric (Figure 1 ); and instructions stored in memory and executable by the 
storage controller for switching the fabric (From line 4 of column 3, "The fabric may 
comprise any device or devices capable of configurably interconnecting data storage 
devices to one or more controllers and may comprise multiplexers, cross point switches, 
port bypass controllers. Fabrics may also provide translation or conversion of one bus 
or interface format to another format."). 

18. Claims 38, 39, 41, 47-49, 53-56, 58, 59 rejected under 35 U.S.C. 102(e) as 
being anticipated by US 2004/0139260 to Steinmetz et al. Referring to claim 38, 
Steinmetz discloses a multiple disc assembly comprising a plurality of data storage 
devices and a storage controller that is selectively connectable to each of the plurality of 
data storage devices via a switchable fabric defining at least two independent signal 
paths between the storage controller and each data storage device for controlling data 
transfers in relation to each of the data storage devices (Figure 10.). 

19. Referring to claim 39, Steinmetz discloses an interface controller within the 
enclosure configured for interfacing with an external device (Figure 10.). 

20. Referring to claim 41 , Steinmetz discloses the switchable fabric is configured for 
switching by the storage controller (Figure 10, "RAID CONTROLLER". From paragraph 
93, "The disk-array controller 1006, in turn, interfaces to the storage shelf 1010 through 
an interface provided by the storage-shelf routers 1014 and 1018. The disk-array 
controller 1006 transmits FC exchanges to, and receives FC exchanges from, what 
appear to be discrete FC-compatible disk drives via the FCP protocol. However, 
transparently to the disk-array controller, the disk-shelf routers 1014 and 1018 translate 
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FC commands into ATA commands in order to exchange commands and data with the 
SATA disk drives."). 

21 . Referring to claim 47, Steinmetz discloses forming a multiple disc assembly by 
connecting each of a plurality of data storage devices to a switchable fabric (Figure 10.); 
determining whether all the data storage devices are accessible via the fabric; and 
configuring the fabric to isolate any inaccessible data storage devices (From paragraph 
90, "Third, it is far easier to identify and isolate failures within a storage shelf employing 
the storage-shelf router. In a traditional, one-disk-drive-per-FC-arbitrated-loop-node 
implementation, a failed FC port or FC link may be extremely difficult to identify, and 
may be difficult to isolate, under certain failure modes, while, by contrast, problems 
associated with the disk drives interconnected through point-to-point links to a storage- 
shelf router are relatively easily identified, and failed ports or links are easily isolated."). 

22. Referring to claim 48, Steinmetz discloses the forming step comprises 
connecting each of the plurality of data storage devices to each of redundant switchable 
fabrics (From paragraph 92, "Each storage-shelf router 1014 and 1018 is 
interconnected with each SATA disk drive via point-to-point serial links, such as serial 
link 1028."). 

23. Referring to claim 49, Steinmetz discloses the determining step comprises 
determining whether all the data storage devices are accessible via a first of the fabrics, 
and determining whether all the data storage devices are accessible via a second of the 
fabrics (From paragraph 93, "Moreover, there is a two-fold redundancy in storage-shelf 
routers. If any single link, or one storage-shelf router, fails, the remaining links and 
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remaining storage-shelf router can assume the workload previously assumed by the 
failed link or failed storage-shelf router to maintain full connectivity between the disk- 
array controller 1006 and each of the sixteen SATA disk drives within the storage shelf 
1010."). 

24. Referring to claim 53, Steinmetz discloses a multiple disc assembly comprising a 
storage array and means for controlling the array by providing multipath redundant 
access to storage locations of the array (Figure 1 0). 

25. Referring to claim 54, Steinmetz discloses a multiple disc assembly comprising a 
plurality of data storage locations that are accessible to an external device through a 
common connector via circuitry that defines at least two independent signal paths 
(Figure 10). 

26. Referring to claim 55, Steinmetz discloses a multiple disc assembly comprising a 
plurality of data storage locations that are accessible to an external device through a 
common connector via circuitry that comprises a switchable fabric (Figure 10). 

27. Referring to claim 56, Steinmetz discloses a multiple disc assembly comprising a 
plurality of dual ported data storage devices with a first port connected to a first 
switchable fabric and a second port connected to a second switchable fabric (Figure 
10). 

28. Referring to claim 58, Steinmetz discloses a storage controller selectively 
connectable to each of a plurality of self-contained data storage devices via a 
switchable fabric (Figure 10); and instructions stored in memory and executable by the 
storage controller for switching the fabric (Figure 10, "RAID CONTROLLER". From 
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paragraph 93, "The disk-array controller 1006, in turn, interfaces to the storage shelf 
1010 through an interface provided by the storage-shelf routers 1014 and 1018. The 
disk-array controller 1006 transmits FC exchanges to, and receives FC exchanges from, 
what appear to be discrete FC-compatible disk drives via the FCP protocol. However, 
transparently to the disk-array controller, the disk-shelf routers 1014 and 1018 translate 
FC commands into ATA commands in order to exchange commands and data with the 
SATA disk drives."). 

29. Referring to claim 59, Steinmetz discloses a storage controller in a data transfer 
relationship with each of a plurality of data storage devices (Figure 10); and an isolation 
routine carrying out steps for determining an inaccessibility of a data storage device in 
the plurality (From paragraph 90, "Third, it is far easier to identify and isolate failures 
within a storage shelf employing the storage-shelf router. In a traditional, one-disk- 
drive-per-FC-arbitrated-loop-node implementation, a failed FC port or FC link may be 
extremely difficult to identify, and may be difficult to isolate, under certain failure modes, 
while, by contrast, problems associated with the disk drives interconnected through 
point-to-point links to a storage-shelf router are relatively easily identified, and failed 
ports or links are easily isolated."). 



Claim Rejections - 35 USC § 103 
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30. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

31 . Claims 35, 43 rejected under 35 U.S.C. 103(a) as being unpatentable over 
US 2003/0041201 to Rauscher as applied to claim 31, 39 above, and further in 
view of US 6598106 to Grieshaber et al. Referring to claim 35, 43, Rauscher discloses 
the switchable fabric is configured for switching (From paragraph 41, "This RAID system 
comprises two storage array controllers 1 75 and 275, and three racks of DASD or 
storage units 310-380, 410-480, and 510-580. A host computer is electrically 
connected to the storage array controllers 175 and 275 by connectors 125 and 225, 
respectively." From the abstract, "A RAID system which functions despite any single 
point of failure is disclosed."). 

Although Rauscher does not specifically disclose this switching is by the external 
device, host initiated failure response is known in the art. An example of this is shown 
by Grieshaber, from line 41 of column 8, "In one preferred embodiment of the present 
invention, a host detects errors on external SCSI bus 510, and in response, generates 
isolation requests to various connected internal buses." A person of ordinary skill in the 
art at the time of the invention would have been motivated to use a host because, from 
Grieshaber, "Clearly, an important aspect of the present invention is for the enclosure to 
respond appropriately when faced with a bus failure." And further, Rauscher is 
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interested in robust system operation, from the abstract, "A RAID system which 
functions despite any single point of failure is disclosed." 

32. Claims 50-52, 57 rejected under 35 U.S.C. 103(a) as being unpatentable over 
US 2004/0139260 to Steinmetz et al. as applied to claim 49 above, in further view 
of US 5898828 to Pignolet et al. Referring to claim 50, Steinmetz discloses multi-level 
redundancy and determination of accessibility (From paragraph 93, "As shown in FIG. 
10, there is at least two-fold redundancy in each of the intercommunications pathways 
within the disk array containing the disk-array controller 1006 and the storage shelf 
1 01 0. Moreover, there is a two-fold redundancy in storage-shelf routers. If any single 
link, or one storage-shelf router, fails, the remaining links and remaining storage-shelf 
router can assume the workload previously assumed by the failed link or failed storage- 
shelf router to maintain full connectivity between the disk-array controller 1006 and each 
of the sixteen SATA disk drives within the storage shelf 1010. The disk-array controller 
may additionally implement any of a number of different high-availability data-storage 
schemes, such as the various levels of RAID storage technologies, to enable recovery 
and full operation despite the failure of one or more of the SATA disk drives. The RAID 
technologies may, for example, separately and fully redundantly restore two or more 
complete copies of stored data on two or more disk drives. The servers 
intercommunicate with the disk-array comprising the disk-array controller 1006 and one 
or more storage shelves, such as storage shelf 1010, through a communications 
medium, such as an FC fabric, with built-in redundancy and failover."). 

Although Steinmetz does not specifically disclose redundant storage controllers 
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to the first and second fabrics via first and second fabric busses, respectively, 
determining whether the first fabric is accessible via each of the first and second fabric 
busses, and determining whether the second fabric is accessible via each of the first 
and second fabric busses, redundant controllers with accessible and redundant 
interconnections are known in the art. An example of this is shown by Pignolet, from 
figure 5, and further, from line 39 of column 5, "For redundancy, each of the channel 
adapters 56, 57 and disk adapters 58, 59 are interconnected to the cache memory by 
dual busses 61, 62." And from line 65 of column 5, "Therefore, the storage subsystem 
can continue to operate when either a single disk adapter fails or a single transceiver 
fails." A person of ordinary skill in the art at the time of the invention would have been 
motivated to use redundant controllers because, from Pignolet, "the storage subsystem 
can continue to operate when either a single disk adapter fails or a single transceiver 
fails." And further, clearly Steinmetz is concerned with redundancy of operation. 
33. Referring to claim 51 , Steinmetz in view of Pignolet discloses the forming step 
comprises connecting redundant interface controllers to the storage controllers via first 
and second interface busses, respectively, determining whether a first of the storage 
controllers is accessible via each of the first and second interface busses, and 
determining whether a second of the storage controllers is accessible via each of the 
first and second interface busses (From figure 5 of Pignolet, 56, 57, 61 , 62, further, from 
line 39 of column 5, "For redundancy, each of the channel adapters 56, 57 and disk 
adapters 58, 59 are interconnected to the cache memory by dual busses 61 , 62." And 
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from line 65 of column 5, "Therefore, the storage subsystem can continue to operate 
when either a single disk adapter fails or a single transceiver fails."). 

34. Referring to claim 52, Steinmetz in view of Pignolet discloses the forming step 
comprises connecting a common system interface to the interface controllers via first 
and second system busses, respectively, determining whether a first of the interface 
controllers is accessible via each of the first and second system busses, and 
determining whether a second of the interface controllers is accessible via each of the 
first and second system busses (From figure 5 of Pignolet, 53, 54, 56, 57, and their 
interconnection, further, from line 39 of column 5, "For redundancy, each of the channel 
adapters 56, 57 and disk adapters 58, 59 are interconnected to the cache memory by 
dual busses 61 , 62." And from line 65 of column 5, "Therefore, the storage subsystem 
can continue to operate when either a single disk adapter fails or a single transceiver 
fails."). 

35. Referring to claim 57, Steinmetz discloses a multiple disc assembly comprising a 
dual ported storage controller with a first port connected to a first switchable fabric and a 
second port connected to a second switchable fabric, the fabrics, in turn, connected to a 
plurality of data storage devices (Figure 10). 

Although Steinmetz does not specifically disclose a plurality of storage 
controllers, redundant controllers are well known in the art. An example of this is shown 
by Pignolet, from figure 5, and further, from line 39 of column 5, "For redundancy, each 
of the channel adapters 56, 57 and disk adapters 58, 59 are interconnected to the 
cache memory by dual busses 61, 62." And from line 65 of column 5, "Therefore, the 
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storage subsystem can continue to operate when either a single disk adapter fails or a 
single transceiver fails." A person of ordinary skill in the art at the time of the invention 
would have been motivated to use redundant controllers because, from Pignolet, "the 
storage subsystem can continue to operate when either a single disk adapter fails or a 
single transceiver fails." And further, clearly Steinmetz is concerned with redundancy of 
operation. 

Conclusion 

36. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. See notice of references cited. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Gabriel L. Chu whose telephone number is (571) 272- 
3656. The examiner can normally be reached on weekdays between 8:30 AM and 5:00 
PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Scott Baderman can be reached on (571) 272-3644. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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